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METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED:To enhance the efficiency 
of manufacturing a sherbet depending on the kind of a 
substrate and clean the substrate using the sherbet of a 
desired property. 

SOLUTION: The substrate cleaning device comprises a 
substrate gripping means, a means to supply the sherbet 
containing a chemical solution and snow ice, a relatively 
moving means for relatively moving the supplied sherbet 
to the surface of the substrate and a sherbet 
manufacturing device. The sherbet manufacturing device 
is equipped with a mixing container 12 for mixing the 
chemical solution and pure water for the snow ice at a 
specified mixing ratio, a supercooling means for 
supercooling the mixture at a specified temperature 
which is lower than the freezing point of the pure water 
and higher than the freezing point of the chemical 
solution and a stirring blade 16 which rotates centered 
around a rotary axis extending almost in the vertical 
direction so as to uniformly stir the mixture in the mixing 

container 12. The stirring blade 16 has an outer edge which constitutes a stirring radius 
between the inner wall of the container 12 and the rotary axis so that the inner wall is not 
rubbed during mixing and removes particles from the surface of the substrate with the help of 
the sherbet of a desired property to clean the substrate. 
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(54) METHOD FOR CLEANING SUBSTRATE, CLEANING DEVICE, METHOD FOR MANUFACTURING 
SHERBET FOR CLEANING SUBSTRATE AND DEVICE USING THIS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance the efficiency of 
manufacturing a sherbet depending on the kind of a substrate and 
clean the substrate using the sherbet of a desired property. 
SOLUTION: The substrate cleaning device comprises a substrate 
gripping means, a means to supply the sherbet containing a 
chemical solution and snow ice, a relatively moving means for 
relatively moving the supplied sherbet to the surface of the 
substrate and a sherbet manufacturing device. The sherbet 
manufacturing device is equipped with a mixing container 12 for 
mixing the chemical solution and pure water for the snow ice at a 
specified mixing ratio, a supercooling means for supercooling the 
mixture at a specified temperature which is lower than the freezing 
point of the pure water and higher than the freezing point of the 
chemical solution and a stirring blade 16 which rotates centered 
around a rotary axis extending almost in the vertical direction so as 
to uniformly stir the mixture in the mixing container 12. The stirring 
blade 16 has an outer edge which constitutes a stirring radius 
between the inner wall of the container 12 and the rotary axis so 
that the inner wall is not rubbed during mixing and removes ~ 
particles from the surface of the substrate with the help of the sherbet of a desired property to clean the 
substrate. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] By removing particle from the front face of the substrate which is a washed object using the sherbet 
containing a drug solution and snow ice By making the sherbet of the predetermined viscosity containing an 
organic system drug solution displaced relatively in the ****** direction on the surface of a substrate to a 
substrate in the washing approach which washes a substrate The washing approach of the substrate 
characterized by sherbet carrying out shear removal of the particle to which adhesion force fell while an organic 
system drug solution acts on the surface of a substrate and reducing the adhesion force to the front face of the 
substrate of particle. 

[Claim 2] furthermore, an organic system drug solution and the pure water for snow ice — predetermined — a 
mixing ratio — the washing approach of a substrate according to claim 1 of having the phase which 
manufactures the sherbet of the request viscosity containing the phase mixed at a rate, the phase supercooled to 
homogeneity at predetermined temperature [ lower than the congealing point of said pure water and ] higher 
than the congealing point of said organic system drug solution while stirring the mixed liquor of an organic 
system drug solution and pure water, the snow ice which consists of pure water, and an organic system drug 
solution. 

[Claim 3] Said stirring phase is an approach including the phase of diffusing the eddy which the eddy was 
generated in mixed liquor, and this eddy was grown up, and grew further within mixed liquor according to 
claim 2. 

[Claim 4] Said manufacture phase is the washing approach of a substrate including the phase which generates 
said snow ice of the request rate to said pure water, and manufactures said sherbet of request viscosity 
according to claim 2 or 3 by adjusting said predetermined mixing ratio and/or said supercooling heating value. 
[Claim 5] Said manufacture phase is the washing approach of a substrate according to claim 4 of adjusting said 
supercooling heating value and manufacturing the sherbet of request viscosity, by detecting the stirring torque 
of said mixed liquor in said stirring phase. 

[Claim 6] By pressing the sherbet containing a drug solution and snow ice on the front face of the substrate 
which is a washed object the washing approach which carries out scrub washing of the substrate — setting — a 
drug solution and the pure water for snow ice — predetermined ~ a mixing ratio with the phase mixed at a rate 
The phase supercooled at homogeneity to predetermined temperature [ lower than the congealing point of said 
pure water and ] higher than the congealing point of said drug solution while stirring the mixed liquor of a drug 
solution and pure water, The washing approach of the substrate characterized by having the phase which 
manufactures the sherbet of the request degree of hardness containing the snow ice which consists of pure 
water, and a drug solution, and pressing this sherbet on the surface of a substrate. 

[Claim 7] Said manufacture phase is the washing approach of a substrate including the phase which generates 
said snow ice of request particle size, and manufactures said sherbet of a request degree of hardness according 
to claim 6 by adjusting said predetermined mixing ratio and/or said supercooling heating value. 
[Claim 8] Said stirring phase is an approach including the phase of diffusing the eddy which the eddy was 
generated in mixed liquor, and this eddy was grown up, and grew further within mixed liquor according to 
claim 6. 

[Claim 9] Said drug solution is an organic system, an alkali system, and the approach according to claim 6 of 
reaching and consisting of either of the acid systems, or combination of arbitration. 

[Claim 10] Furthermore, the method according to claim 6 of having the phase of making said substrate rotating 
http://www4.ipdl.ncipi.go.jp/cgi-bi^ 11/1/2005 
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and reciprocating during washing of said substrate. 

[Claim 1 1 ] The supply means for supplying the sherbet containing the grasping means for grasping the substrate 
which is a washed object, and the drug solution and snow ice for washing a substrate to a substrate, The 
relative-displacement means for making the sherbet supplied displaced relatively to the front face of a substrate, 
It has a sherbet manufacturing installation for manufacturing the sherbet which consists of a drug solution and 
snow ice. This sherbet manufacturing installation a drug solution and the pure water for snow ice » 
predetermined — a mixing ratio — with the mixed container for mixing at a rate The supercooling means for 
supercooling this mixed liquor to predetermined temperature [ lower than the congealing point of said pure 
water and ] higher than the congealing point of said drug solution, It has the impeller which rotates focusing on 
axis of rotation prolonged in the direction of an abbreviation vertical for stirring the mixed liquor in said mixed 
liquor to homogeneity. This impeller the request containing the snow ice which has the rim which constitutes a 
stirring radius between said axis of rotation so that the wall of said mixed container may not be ground during 
stirring, and consists of pure water, and a drug solution — by removing particle from the front face of a substrate 
using the sherbet of description The washing station of the substrate characterized by washing a substrate. 
[Claim 12] It is the washing station according to claim 1 1 which has opening to which said impeller extends in 
the direction of said axis of rotation between said axis of rotation and said 1 st rim further by said rim having the 
1st rim prolonged along the direction of said axis of rotation in one side, and the 2nd rim which was prolonged 
along the direction of said axis of rotation in the another side side, and was formed concave convex through 
said axis of rotation. 

[Claim 13] It is the washing station according to claim 12 with which said impeller consists of an abbreviation 
plate, said opening consists of two or more openings which aligned in the direction of said axis of rotation, and 
a crevice is formed in the level on which heights are equivalent to the level on which said 2nd rim is equivalent 
to each opening of two or more of said openings between ****** openings in the direction of said axis of 
rotation. 

[Claim 14] a drug solution and the pure water for snow ice — predetermined — a mixing ratio — the request 
containing the phase mixed at a rate, the phase supercooled at homogeneity to predetermined temperature 
[ lower than the congealing point of said pure water and ] higher than the congealing point of said drug solution 
while stirring the mixed liquor of a drug solution and pure water, the snow ice which consists of pure water, and 
a drug solution — the manufacture approach of the sherbet for washing a substrate characterized by to have the 
phase which manufactures the sherbet of description. 

[Claim 1 5] Said manufacture phase is the manufacture approach including the phase which generates said snow 
ice of request particle size, and manufactures said sherbet of a request degree of hardness and request viscosity 
according to claim 14 by adjusting said predetermined mixing ratio and/or said supercooling heating value. 
[Claim 16] Said request particle size is a manufacturing installation according to claim 15 which is 200 microns 
or less of abbreviation. 

[Claim 17] Said stirring phase is the manufacture approach including the phase of diffusing the eddy which the 
eddy was generated in mixed liquor, and this eddy was grown up, and grew further within mixed liquor 
according to claim 14. 

[Claim 18] Said drug solution is the manufacture approach according to claim 14 which consists of either an 
organic system, an alkali system and an acid system and combination of arbitration. 

[Claim 19] a drug solution and the pure water for snow ice » predetermined — a mixing ratio ~ with the mixed 
container for mixing at a rate The supercooling means for supercooling this mixed liquor to predetermined 
temperature [ lower than the congealing point of said pure water and ] higher than the congealing point of said 
drug solution, It has an impeller for stirring the mixed liquor in said mixed liquor to homogeneity. This impeller 
the request containing the snow ice which consists of pure water, and a drug solution used for washing of a 
substrate characterized by what it has for the rim which constitutes a stirring radius between axis of rotation of 
said impeller so that the wall of said mixed container may not be ground during stirring — the sherbet 
manufacturing installation for manufacturing the sherbet of description. 

[Claim 20] It is the manufacturing installation according to claim 19 which has opening to which said impeller 
extends in the direction of said axis of rotation between said axis of rotation and said 1st rim further by said rim 
having the 1st rim prolonged along the direction of said axis of rotation in one side, and the 2nd rim which was 
prolonged along the direction of said axis of rotation in the another side side, and was formed concave convex 
through said axis of rotation. 
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[Claim 21] It is the manufacturing installation according to claim 20 by which said impeller consists of an 
abbreviation plate, said opening consists of two or more openings which aligned in the direction of said axis of 
rotation, and a crevice is formed in the level on which heights are equivalent to the level on which said 2nd rim 
is equivalent to each opening of two or more of said openings between ****** openings in the direction of said 
axis of rotation. 

[Claim 22] Spacing of said 2nd rim and said wall is a larger manufacturing installation according to claim 21 
than spacing of said 1st rim and said wall. 

[Claim 23] furthermore, the thing for which the stirring torque of said mixed liquor is detected — said 
supercooling heating value — adjusting — the request of said sherbet — the manufacturing installation according 
to claim 19 which has a stirring torque detection means for adjusting description. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the sherbet for washing a 
substrate in the washing station and the washing approach list of a substrate especially applicable to a semi- 
conductor wafer, the substrate (LCD) for liquid crystal displays, the glass substrate (PDP) for plasma displays, 
etc., and equipment with respect to the manufacture approach of the sherbet for washing a substrate in the 
washing approach of a substrate, and a washing station list, and equipment. 
[0002] 

[Description of the Prior Art] These people proposed the scrub washing station and the washing approach of a 
substrate in JP,1 1-151467,A. A grasping means for this washing station to grasp the substrate which is a washed 
object, The supply means for supplying the snow ice for carrying out physical washing of the drug solution and 
substrate for cleaning a substrate chemically to a substrate, The outline configuration is carried out from the 
press means for pressing the drug solution and snow ice which were supplied toward the front face of a 
substrate, the relative-displacement means for making the drug solution and snow ice which are pressed 
displaced relatively to the front face of a substrate, and the snow ice manufacturing installation that 
manufactures the snow ice which has a predetermined particle size. This snow ice manufacturing installation 
has manufactured snow ice by carrying out cyclone rotation of the pure water in a chamber with cooling air. 
[0003] Good washing of a substrate can be performed making it not damage a substrate front face, as a result of 
snow ice's grinding the front face of a substrate and carrying out physical (carrying out a scrub) washing, while 
a drug solution cleans the front face of a substrate chemically by making it displaced relatively between 
substrates according to such a conventional washing station, pressing the sherbet containing a drug solution and 
snow ice to a substrate. 

[0004] However, as shown below, there is a problem on a technique in the conventional washing approach and 
equipment. It is having a bad influence on the 1st on the surface of a substrate depending on the method of 
adhesion in the substrate of particle according to the conventional washing approach. In the case of washing, the 
particle which should be removed has adhered on the surface of a substrate, and especially the front face of a 
substrate is exposed to pure water after CMP (mechanical polish). The surface tension of this pure water causes 
[ main ] adhesion force to the substrate of particle. Since this surface tension generally has sufficient magnitude 
to adhere particle to a substrate at this time, if the force which carries out the scrub (it grinds) of the front face 
of a substrate is not increased, it is difficult to remove particle effectively. However, even if it is the scrub 
operation by the front face of the snow ice in sherbet, depending on the magnitude of the scrub force, or the 
class of substrate, bad influences, such as a blemish, may be done on the surface of a substrate. 
[0005] the 2nd request — it is a difficult point to obtain the sherbet of description. That is, in order to perform 
scrub washing with a good substrate, according to the class of substrate, it is necessary to adjust the particle size 
of snow ice. the pole which is in a detail on the surface of a substrate more — if its particle size is too small 
while detailed irregularity needs to make particle size of snow ice smaller than the magnitude of a crevice in 
order to wash physically the particle which exists in the crevice of a substrate the place which changes with 
classes of substrate, it cannot rake out particle effectively from a crevice. 

[0006] however, since according to this equipment a drug solution and snow ice are mixed and it completes as 
sherbet on that spot as above-mentioned (on a substrate), before mixing with a drug solution even if Though it 
is possible to obtain the snow ice of predetermined particle size by the snow ice manufacturing installation, it is 
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almost difficult by adjusting the particle size of snow ice after mixing with a drug solution to obtain the sherbet 
of the request hardness determined with particle size. 

[0007] It is the point that 3rd the manufacture effectiveness of sherbet is bad. According to conventional snow 
ice equipment, heat exchange of the pure water sprayed within the cyclone chamber and coolant gas is 
performed with the gestalt of heat transfer, when pure water contacts coolant gas directly. Therefore, it depends 
for effectiveness on the contact time and touch area of pure water and coolant gas greatly. 
[0008] However, the generated snow ice may tend to adhere to the wall of a cyclone chamber, the icy lump 
might grow from the part with much adhesion, and cyclone movement for heat exchange might be barred. For 
this reason, since it was difficult to secure sufficient contact time and a sufficient touch area, the effectiveness 
between coolant gas and pure water itself was poor, and, as a result, the manufacture effectiveness of snow ice 
itself was bad. In addition, in this snow ice manufacturing installation, since sherbet was manufactured on that 
spot by supplying a drug solution and snow ice to a substrate separately, and mixing a drug solution and snow 
ice on a substrate after manufacturing the snow ice of pure water beforehand with this equipment, the 
manufacture effectiveness of sherbet ****** was also bad. 

[0009] On the other hand, in order to gather the manufacture effectiveness of sherbet, even if it only supercools 
only pure water below to the congealing point, it cannot omit obtaining granular ice. Since it begins to make icy 
mote all at once toward the interior from the everywhere of the wall of a container in cooling from an outside 
the container into which pure water was put especially, the lump of bulk-like ice is made with time amount 
progress. 
[0010] 

[Problem(s) to be Solved by the Invention] Then, the purpose of this invention is in view of the above- 
mentioned technical problem to offer the washing approach of the new substrate which is not in the former 
which can be washed effectively, preventing the bad influence to a substrate, while the purpose of this invention 
raises the manufacture effectiveness of sherbet according to the substrate which should be washed — a request — 
it is in manufacturing the sherbet of description and offering the washing station and the washing approach of a 
substrate which can wash a substrate using it. The purpose of this invention has the suitable washing approach 
in offering the washing station of a selectable substrate according to a substrate, while the purpose of this 
invention raises the manufacture effectiveness of sherbet according to the substrate which should be washed — a 
request — it is in manufacturing the sherbet of description and offering the manufacturing installation and the 
manufacture approach of sherbet which can wash a substrate using it. 
[0011] 

[Means for Solving the Problem] That the above-mentioned technical problem should be solved the washing 
approach of this invention By removing particle from the front face of the substrate which is a washed object 
using the sherbet containing a drug solution and snow ice By making the sherbet of the predetermined viscosity 
containing an organic system drug solution displaced relatively in the ****** direction on the surface of a 
substrate to a substrate in the washing approach which washes a substrate While an organic system drug 
solution acts on the surface of a substrate and reducing the adhesion force to the front face of the substrate of 
particle, sherbet is considered as the configuration which carries out shear removal of the particle to which 
adhesion force fell, furthermore, an organic system drug solution and the pure water for snow ice — 
predetermined — a mixing ratio — it is desirable to have the phase which manufactures the sherbet of the request 
viscosity containing the phase mixed at a rate, the phase supercooled to homogeneity at predetermined 
temperature [ lower than the congealing point of said pure water and ] higher than the congealing point of said 
organic system drug solution while stirring the mixed liquor of an organic system drug solution and pure water, 
the snow ice which consists of pure water, and an organic system drug solution. 

[0012] Said stirring phase is good to include the phase of diffusing the eddy which the eddy was generated in 
mixed liquor, and this eddy was grown up, and grew further within mixed liquor. Furthermore, said 
manufacture phase is good by adjusting said predetermined mixing ratio and/or said supercooling heating value 
to generate said snow ice of the request rate to said pure water, and to manufacture said sherbet of request 
viscosity. In addition, by detecting the stirring torque of said mixed liquor in said stirring phase, said 
manufacture phase may adjust said supercooling heating value, and may manufacture the sherbet of request 
viscosity. 

[0013] In order to solve the above-mentioned technical problem, the another washing approach of this invention 
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By pressing the sherbet containing a drug solution and snow ice on the front face of the substrate which is a 
washed object a substrate is set to the washing approach which carries out scrub washing a drug solution and 
the pure water for snow ice — predetermined — a mixing ratio — with the phase mixed at a rate The phase 
supercooled at homogeneity to predetermined temperature [ lower than the congealing point of said pure water 
and ] higher than the congealing point of said drug solution while stirring the mixed liquor of drug solution and 
pure water, the request containing the snow ice which consists of pure water, and a drug solution — it has the 
phase which manufactures the sherbet of description and has considered as the configuration which presses this 
sherbet on the surface of a substrate. 

[0014] Moreover, as for said manufacture phase, it is desirable by adjusting said predetermined mixing ratio 
and/or said predetermined temperature to generate said snow ice of request particle size, and to manufacture 
said sherbet of a request degree of hardness. 

[0015] Furthermore, said stirring phase is good to include the phase of diffusing the eddy which the eddy was 
generated in mixed liquor, and this eddy was grown up, and grew further within mixed liquor. 
[0016] It is good an organic system, an alkali system, and to reach and for said drug solution to consist of either 
of the acid systems, or combination of arbitration further again. 

[0017] Furthermore, you may have the phase of making said substrate rotating and reciprocating during 
washing of said substrate. 

[001 8] In order to solve the above-mentioned technical problem, the washing station of the substrate of this 
invention The supply means for supplying the sherbet containing the grasping means for grasping the substrate 
which is a washed object, and the drug solution and snow ice for washing a substrate to a substrate, The 
relative-displacement means for making the sherbet supplied displaced relatively to the front face of a substrate, 
It has a sherbet manufacturing installation for manufacturing the sherbet which consists of a drug solution and 
snow ice. This sherbet manufacturing installation drug solution and the pure water for snow ice — 
predetermined — a mixing ratio — with the mixed container for mixing at a rate The supercooling means for 
supercooling this mixed liquor to predetermined temperature [ lower than the congealing point of said pure 
water and ] higher than the congealing point of said drug solution, It has the impeller which rotates focusing on 
axis of rotation prolonged in the direction of an abbreviation vertical for stirring the mixed liquor in said mixed 
liquor to homogeneity. This impeller It has the rim which constitutes a stirring radius between axis of rotation 
of said impeller so that the wall of said mixed container may not be ground during stirring, the request 
containing the snow ice which consists of pure water, and a drug solution ~ it has considered as the 
configuration which washes a substrate by removing particle from the front face of a substrate using the sherbet 
of description. 

[0019] Moreover, said rim has the 1st rim prolonged along the direction of said axis of rotation in one side, and 
the 2nd rim which was prolonged along the direction of said axis of rotation in the another side side, and was 
formed concave convex through said axis of rotation, and, as for said impeller, it is still more desirable to have 
opening prolonged in the direction of said axis of rotation between said axis of rotation and said 1 st rim. 
[0020] Furthermore, said impeller consists of an abbreviation plate and said opening consists of two or more 
openings which aligned in the direction of said axis of rotation, Said 2nd rim is good to form a crevice in the 
level on which heights are equivalent to the level equivalent to each opening of two or more of said openings 
between ****** openings in the direction of said axis of rotation. 

[0021] in order to solve the above-mentioned technical problem — the manufacture approach of the sherbet of 
this invention — a drug solution and the pure water for snow ice — predetermined — a mixing ratio — the request 
containing the phase mixed at a rate, the phase supercooled at homogeneity to predetermined temperature 
[ lower than the congealing point of said pure water and ] higher than the congealing point of said drug solution 
while stirring the mixed liquor of a drug solution and pure water, the snow ice which consists of pure water, and 
a drug solution ~ it has considered as the configuration which has the phase which manufactures the sherbet of 
description. 

[0022] Moreover, said manufacture phase is good by adjusting said predetermined mixing ratio and/or said 
supercooling heating value to generate said snow ice of request particle size, and to include the phase which 
manufactures said sherbet of a request degree of hardness and request viscosity. 

[0023] Furthermore, as for said request particle size, it is desirable that it is 200 microns or less of abbreviation. 
[0024] Said stirring phase is good to include the phase of diffusing the eddy which the eddy was generated in 
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mixed liquor, and this eddy was grown up, and grew further within mixed liquor further again. 

[0025] In addition, said drug solution is good to consist of either an organic system, an alkali system and an 

acid system and combination of arbitration. 

[0026] In order to solve the above-mentioned technical problem, the manufacturing installation of the sherbet of 
this invention a drug solution and the pure water for snow ice — predetermined — a mixing ratio ~ with the 
mixed container for mixing at a rate The supercooling means for supercooling this mixed liquor to 
predetermined temperature [ lower than the congealing point of said pure water and ] higher than the congealing 
point of said drug solution, It has an impeller for stirring the mixed liquor in said mixed liquor to homogeneity. 
This impeller the request containing the snow ice which consists of pure water, and a drug solution used for 
washing of a substrate characterized by what it has for the rim which constitutes a stirring radius between axis 
of rotation of said impeller so that the wall of said mixed container may not be ground during stirring — it has 
considered as the configuration which manufactures the sherbet of description. 

[0027] Moreover, said rim has the 1st rim prolonged along the direction of said axis of rotation in one side, and 
the 2nd rim which was prolonged along the direction of said axis of rotation in the another side side, and was 
formed concave convex through said axis of rotation, and, as for said impeller, it is still more desirable to have 
opening prolonged in the direction of said axis of rotation between said axis of rotation and said 1st rim. 
[0028] In addition, said impeller consists of an abbreviation plate, said opening consists of two or more 
openings which aligned in the direction of said axis of rotation, and said 2nd rim is good to form a crevice in the 
level on which heights are equivalent to the level equivalent to each opening of two or more of said openings 
between ****** openings in the direction of said axis of rotation. 

[0029] Furthermore, as for spacing of said 2nd rim and said wall, what is larger than spacing of said 1st rim and 
said wall is good. 

[0030] moreover, the thing for which the stirring torque of said mixed liquor is detected — said supercooling 
heating value — adjusting — the request of said sherbet — it is good to have a stirring torque detection means for 
adjusting description. 
[0031] 

[Function] By making the sherbet of the predetermined viscosity containing an organic system drug solution 
displaced relatively in the ****** direction on the surface of a substrate to a substrate according to the washing 
approach of this invention The result by which the liquid on the substrate leading to the adhesion force to the 
front face of the substrate of particle (it is pure water if it is after CMP) is permuted by the organic system drug 
solution as a result of an organic system drug solution's acting on the front face of the substrate to which 
particle adhered, The adhesion force of particle can be lost or it can be made to fall. Subsequently, sherbet is 
made to press directly to the front face of a substrate, and it becomes possible to carry out shear removal of the 
particle to which adhesion force fell with the sherbet of predetermined viscosity without the need of carrying 
out the scrub of the front face. After the snow ice in sherbet weakens [ according to this approach ] adhesion 
with particle and the front face of a substrate in advance by what the front-face top of a substrate is directly 
ground for (a scrub is carried out) unlike scrub washing which removes the particle on a substrate Since shear 
removal of the particle can be carried out without depending on the scrub force on the front face of a substrate 
itself by using the viscosity as the whole sherbet, the bad influence to the front face of a substrate is avoidable. 
[0032] By supercooling according to the another washing approach of this invention, stirring the mixed liquor 
which mixed pure water and a drug solution using generally the congealing point of pure water being higher 
than that of a drug solution based on the property of the so-called depression of freezing point of a solution 
Making it solidify previously from pure water, through making it not make a drug solution solidify, when bulk- 
like ice is made not to be made, supercooling pure water It becomes possible to raise the manufacture 
effectiveness of the sherbet of the request degree of hardness which consisted of snow ice of only pure water 
especially snow ice of request particle size, and a liquefied drug solution as compared with mere cooling, and a 
substrate can be effectively washed by pressing the front face of a substrate using it. 

[0033] according to the washing station of this invention — a drug solution — suitable — choosing — between 
pure water — a request — the sherbet of description can be manufactured and the equipment which can cope 
with the washing approach according to a substrate can be offered. Without washing a mixed container etc. 
separately by making it stir within a mixed container with an impeller using wash water, and washing the 
washing section further using this wash water, in case the washing approach is changed according to a substrate 
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in that case, since the sherbet manufacturing installation itself can be washed in a short time, it is possible very 
simple and to deal with washing of the following substrate sharply. 

[0034] By supercooling according to the sherbet manufacturing installation and the manufacture approach of 
this invention, stirring the mixed liquor which mixed pure water and a drug solution As a drug solution is not 
made to solidify by one side from the property of the so-called depression of freezing point of a solution, 
making it solidify previously from pure water using generally the congealing point of pure water being higher 
than that of a drug solution, it enables bulk-like ice to be made to be impossible, this supercooling pure water. It 
becomes possible to raise the manufacture effectiveness of the gel sherbet it not only raises the manufacture 
effectiveness of the snow ice of only pure water, but constituted from such snow ice and a liquefied drug 
solution by this as compared with the case where pure water is only cooled with the congealing point. 
[0035] especially — a mixing ratio — the substrate which should become possible [ manufacturing the gel 
sherbet which consists of snow ice of request particle size, and a non-solidified drug solution by adjusting a rate 
and a supercooling heating value ], and should be washed as a result — responding — a request — a substrate can 
be supplied where the sherbet of description is completed. 
[0036] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below at a detail, referring 
to drawing 1 thru/or drawing 1 1 . Below, the vocabulary "particle" is a substrate and a common foreign matter 
adhering to especially the front face, and is used in the sense of a wide sense as what should be removed by 
washing of a substrate. 

[0037] The gestalt of operation of the 1st of this invention is explained below. Drawing 1 is the general-view 
Fig. of the washing station concerning the gestalt of operation of this invention. Drawing 2 is the schematic 
diagram showing the sherbet manufacture unit of the washing station concerning the gestalt of operation of this 
invention. Drawing 3 is the same drawing as drawing 1 seen from the direction II of drawing 1 . Drawing 4 is 
the schematic diagram showing the washing unit of the washing station concerning the gestalt of operation of 
the 1st of this invention. Drawing 5 is the top view showing an operation of the impeller of the sherbet 
manufacture unit concerning the gestalt of operation of this invention, and shows the generating condition of 
Eddy V. Drawing 6 is the top view showing an operation of the impeller of the sherbet manufacture unit 
concerning the gestalt of operation of this invention, and shows the growth condition of Eddy V. Drawing 7 is 
the top view showing an operation of the impeller of the sherbet manufacture unit concerning the gestalt of 
operation of this invention, and shows the diffusion condition of Eddy V. Drawing 8 is a schematic diagram 
explaining an operation of the washing approach concerning the gestalt of operation of the 1 st of this invention. 
[0038] The washing station of a substrate is explained using as an example hereafter chemical and the case 
where it washes after mechanical polish and ashing (CMP) for the semi-conductor wafer which is a substrate. 
The washing station 1 of a substrate is formed as a one unit which consists of a sherbet manufacture unit 10 
which builds in the sherbet manufacture department, and a washing unit 1 1 which builds in the washing section 
of a substrate, and sends out the sherbet manufactured by the sherbet manufacture unit 10 positioned above the 
washing section to the washing unit 1 1 through a supply line 13 using gravity natural fall, and he is trying to use 
it for washing of a substrate, as shown in drawing 1 . 

[0039] it is shown in drawing 2 and drawing 3 — as — sherbet manufacture unit 10, a drug solution and the pure 
water for snow ice — predetermined — a mixing ratio — the outline configuration is carried out from the mixed 
container 12 for mixing at a rate, the supercooling means 14 for supercooling this mixed liquor A from the 
outside of the mixed container 12 to predetermined temperature [ lower than the congealing point of pure water 
and ] higher than the congealing point of a drug solution, and the impeller 1 6 for stirring the mixed liquor A in 
the mixed container 12 to homogeneity. 

[0040] As a substrate used as the candidate for washing, varieties, such as a semi-conductor wafer, a glass 
substrate (LCD) for liquid crystal displays, and a glass substrate (PDP) for plasma displays, are attained to. a 
drug solution — an organic system and an alkali system — and — and it consists of either of the acid systems, or 
combination of arbitration. 

[0041] An organic system drug solution is used in order to achieve the chemical-cleaning function to decrease 
the intermolecular force or surface tension with a liquid which are the causes of adhesion to the front face of the 
substrate of particle, such as moisture, and alcohol, especially its isopropyl alcohol are desirable. 
[0042] By adjusting F-potential, an alkali system drug solution is used in order to achieve the chemical-cleaning 
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function to prevent the reattachment of particle, and its aqueous ammonia is desirable, for example, rare to the 
substrate after a CMP process — rare, since many colloidal silica of Si02 is contained on the oxide film, if 
NH40H is made to act — NH40H makes a like pole electrically each of oxide films and slurries, and has the 
function to prevent the reattachment of a slurry according to the electric repulsive force which this produces. In 
this semantics, the alkali system drug solution is especially effective to the slurry on an oxide film among 
foreign matters. 

[0043] An acid system drug solution is used in order to achieve the chemical-cleaning function to prevent 
adhesion of particle, a metal ion, etc., according to the so-called chelate effect, and an organic acid especially 
oxalic acid, a citric acid, and its acetic acid are desirable. 

[0044] The content of pure water of the particle of itself needs to be as follows [ fixed ]. For example, it is 
desirable to have the resistance of 1 5 or more M omega-cm at deionized water or 25 degrees C. Moreover, 
ultrapure water is sufficient. 

[0045] The mixed container 12 is the configuration of the duplex container equipped with the lid 18 and the 
bottom plate 20, and is the quality of the material which a foreign matter does not mix especially in the mixed 
liquor A from a wall 22. The propeller revolving shaft 30 connected with the impeller 16 later explained to be 
the pure water explained later and the drug solution supply lines 26 and 28 is formed in the lid 1 8. Pure water 
and the drug solution supply lines 26 and 28 are connected to the mixed container 12 through the flow rate 
control units 32 and 34, the flow rate closing motion valves 36 and 38, a heat exchanger 40, and filters 42 and 
44, respectively. After controlling the flow rate of pure water and a drug solution and these flow rate control 
units 32 and 34 remove the foreign matter which exists in each liquid with filters 42 and 44, he is trying to mix 
pure water and a drug solution within the mixed container 12 by the mixed predetermined ratio. He is trying for 
a heat exchanger 40 to cool pure water and a drug solution using the heat of washing waste fluid. Since it is still 
low temperature (at least below nullity) although most sherbet itself serves as a liquid when a substrate is more 
specifically washed using the sherbet manufactured with this equipment 1 0, in order to use this heat, it is made 
to carry out heat exchange between this waste fluid, pure water, or a drug solution. 

[0046] As shown in drawing 3 , the propeller revolving shaft 30 is connected with a servo motor 46, this servo 
motor 46 is further connected with the servo motor driver and controller 48 which perform torque detection, by 
rotation of a servo motor 46, an impeller 16 is rotated within the mixed container 12, and the stirring torque 
then generated further is detected. That is, by detecting the stirring torque of mixed liquor A, a servo motor 
driver and a controller 48 adjust a supercooling heating value, and have the stirring torque control function to 
adjust the degree of hardness mainly determined according to the description of a request of sherbet, for 
example, the particle size of snow ice, or the viscosity of solid phase and the liquid phase mainly determined be 
comparatively alike, these control — hitting » a request — in order to enable it to manufacture the sherbet of 
description, it is desirable to use the computer control technique from the former. 

[0047] Moreover, as shown in drawing 2 , in order to detect the oil-level height of the mixed liquor A in the 
mixed container 12, the photo sensor 50 is installed. On the other hand, the outflow bulb 52 for sending out the 
mixed liquor A or the completed sherbet in the mixed container 12 to the washing unit 1 1 located caudad is 
formed in the bottom plate 20. This outflow bulb 52 is connected to a supply line 13. 
[0048] If an impeller 16 is explained, an impeller 16 consists of an abbreviation plate, as clearly shown in 
drawing 2 , and has the rims 54 and 56 which constitute a stirring radius between the axis of rotation X of an 
impeller 16 so that the wall 22 of the mixed container 12 may not be ground during stirring. Although the 
quality of the material of an impeller 16 is an SUS system metal, as long as it is the quality of the material 
which a foreign matter does not mix in mixed liquor A during stirring, and bears need stirring torque, the other 
quality of the materials are sufficient as it. As for spacing with the container wall 22, it is desirable to approach 
a wall 22 as much as possible in the limit where the wall of a mixed container is not ground, from a viewpoint 
which prevents growth of the ice from a wall by stirring actuation. Moreover, the engine speed of stirring is 
suitably defined from a viewpoint which manufactures the sherbet of desired description. 

[0049] More, in a detail, as clearly shown in drawing 3 , rims 54 and 56 have the 1st rim 54 prolonged along the 
direction of axis of rotation X in one side, and the 2nd rim 56 which was prolonged along the direction of axis 
of rotation X in the another side side, and was formed concave convex through axis of rotation X. The 2nd 
spacing 61 which is spacing of the 2nd rim 56 and a wall 22 is made larger than the 1st spacing 59 which is 
spacing of the 1st rim 56 and a wall 22. Especially the 1st spacing 59 has 0.5mm thru/or 2.0 desirablemm. 
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Furthermore, while an impeller 16 has the opening 58 prolonged in the direction of axis of rotation X between 
axis of rotation X and the 1st rim 54, the part 57 prolonged in the direction of the axis of rotation X from the 1st 
rim 54 to opening 58 is formed. He is trying for this opening 58 and part 57 to achieve the function which 
promotes generating of the eddy explained later because a part 57 stirs on the contrary, making it opening 58 
not stir mixed liquor A in the case of stirring. 

[0050] Especially opening consists of three rectangle openings 58 which aligned in the direction of axis of 
rotation X, and the crevice 62 is formed in the level on which heights 60 are equivalent to the level on which the 
2nd rim 56 is equivalent to each opening 58 of two or more openings 58 between the ****** openings 58 in the 
direction of axis of rotation X. Namely, on the other hand according to numerical aperture, as for two crevices 
62, three heights 60 are formed so that clearly from drawing 3 . As for the 2nd spacing 61, it is desirable to set it 
as the abbreviation half of the breadth of a crevice 62. Thereby, the 2nd spacing 61 can achieve the diffusion 
function of the eddy in the mixed liquor A explained later good in the case of stirring. 
[0051] He is trying for the supercooling means 14 to cool mixed liquor A from the exterior of the mixed 
container 12 by flowing from the refrigerant entry 63 and making a refrigerant, for example, chlorofluocarbon, 
flow out of the refrigerant outlet 64 between an outer container and a contents machine. This means needs to 
possess sufficient refrigeration capacity to cool the drug solution and pure water in mixed liquor A to the 
temperature which is more than it of a drug solution, although it is below the congealing point of pure water, 
furthermore, the sherbet to manufacture ~ a request — in order to consider as description, the amount of heat of 
cooling can be adjusted and it has made. Specifically, the flow rate of a refrigerant is made controllable. On the 
other hand, in order to act as the monitor of the temperature of mixed liquor A, the thermo sensor 66 is formed 
in the bottom plate 20. 

[0052] Next, the washing unit 1 1 is explained, referring to drawing 4 . The grasping means 80 for the washing 
unit 11 being arranged just under the above-mentioned sherbet manufacture unit 10, and grasping the substrate 
which is a washed object, The supply means 82 for supplying the snow ice for carrying out physical washing of 
the drug solution and substrate for cleaning a substrate chemically to a substrate, The press means 84 for 
pressing the drug solution and snow ice which were supplied toward the front face of a substrate, An outline 
configuration is carried out from the relative-displacement means for making the drug solution and snow ice 
which are pressed displaced relatively to the front face of a substrate, and he is trying to wash a substrate by 
pressing a drug solution and snow ice on the surface of a substrate. 

[0053] The grasping means 80 carries a substrate and consists of a maintenance plate 80 for holding at an 
abbreviation horizontal, this maintenance plate 80 has the annular rim 92 which dams up sherbet at that 
periphery edge, and the hole 93 which makes some sherbets flow out outside is drilled by this rim. 
[0054] A press means consists of a screw means 85 arranged in the case of washing so that it may approach on 
the surface of a substrate, and the screw means 85 has the shape of wrap spiral shape for the whole abbreviation 
front face of a substrate. The rotational frequency of the screw means 85 is controllable. 
[0055] The supply means 82 is open for free passage through a supply line 13 on the outflow bulb 52 of the 
sherbet manufacture unit 1 0, and supplies sherbet from a vortical abbreviation core through a modulating valve 
86. Furthermore, have a maintenance plate migration means for making the far and near migration of the 
maintenance plate 80 carry out in the direction of an abbreviation vertical to the screw means 85, and with this 
maintenance plate migration means, in order to set a substrate to the maintenance plate 80 before washing This 
spacing is narrowed by predetermined spacing (refer to drawing 4 R> 4 (b)), and in order to take out a substrate 
after washing further, he is trying to extend spacing between the maintenance plate 80 and a screw means (to 
refer to drawing 4 (a)), and to extend this spacing again during washing. 

[0056] Although particle size changes with the class of substrate which should be washed, methods of adhesion 
of particle, etc., it is desirable that they are usually about 10 thru/or 200 microns. 

[0057] An operation of the washing station of the substrate which has the above configuration is divided 
roughly into the production process of sherbet, and the washing process of a substrate, and is explained below. 
[0058] First, the production process of sherbet is explained, first, according to the class of substrate which is a 
washed object, and extent of adhesion of particle, the washing approach which should be chosen is chosen and 
it is required of sherbet on it — concrete — description, i.e., a target degree of hardness, or target viscosity is set 
up. For example, in order to obtain the sherbet of request viscosity while choosing isopropyl alcohol as a drug 
solution since extent of adhesion of particle is high in washing the substrate after CMP, the mixed ratio of 
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isopropyl alcohol and pure water, agitating speed, and the amount of heat of cooling are adjusted. Although 
particle size changes with the class of substrate which should be washed, methods of adhesion of particle, etc., it 
is desirable that it is usually about 200 microns or less. 

[0059] after [ next, ] filters 42 and 44 remove a foreign matter, controlling an isopropyl alcohol drug solution 
and the pure water for snow ice by the flow rate control units 32 and 34 from each supply line 26 and 28 — the 
inside of the mixed container 12 — being filled up — predetermined — a mixing ratio — it mixes at a rate. 
[0060] Next, axis of rotation X is rotated for an impeller 16 as a core within mixed liquor A with the servo 
motor 46 which drives the propeller revolving shaft 30, and the mixed liquor A of a drug solution and pure 
water is stirred by it. To it and coincidence, mixed liquor A is cooled from the outside of the mixed container 1 2 
with the cooling means 14. Under the present circumstances, it supercools at homogeneity to predetermined 
temperature [ lower than the congealing point of pure water and ] higher than the congealing point of a drug 
solution. To the congealing point of pure water being 0 degree C, since it of an isopropyl alcohol drug solution 
is -89.5 degrees C, it is set, for example as -50 degrees C. 

[0061] A turbulent flow is produced in mixed liquor A by diffusing the eddy which the eddy was generated in 
mixed liquor A, and this eddy was grown up, and grew further within mixed liquor A in the case of stirring. 
[0062] This point is further explained to a detail, referring to drawing 5 thru/or drawing 7 . Eddy V is formed, 
as a result of the revolution style of the fixed direction arising in mixed liquor A when opening 58 passes mixed 
liquor A while the part 57 prolonged in the direction of axis-of-rotation X from the 1st rim 54 to opening 58 
stirs the mixed liquor A in the mixed container 12 by rotation of an impeller 1 6, as shown in drawing 5 . 
Furthermore, as shown in drawing 6 and drawing 7 R> 7, the eddy V which the concave heights 60 by the side 
of the 2nd rim 56 of an impeller 16 generated is diffused. The generated eddy V being guided by the heights 60 
located in opening 58 level, it passes along the 2nd spacing 61 and a crevice 62, and, more specifically, Eddy V 
grows and diffuses it by them. While enabling homogeneity to continue in [ whole ] mixed liquor A and to be 
cooled, consequently carrying out the phase change of the pure water from the liquid phase to solid phase and 
snow-ice-izing, this preventing that an icy crystal grows from the wall 22 of the mixed container 12, since a 
drug solution maintains the liquid phase, the manufacture of efficient sherbet of it is attained. 
[0063] The servo motor drive 48 detects the stirring torque in the case of stirring as motor output torque. Since 
stirring torque changes according to the amount of the mixed liquor A in the mixed container 12, he is trying to 
hold the description of the completed sherbet uniformly by grasping the amount of the mixed liquor A in the 
mixed container 12, adjusting operation of the refrigerator which is the source of supply of a refrigerant by that 
cause, and controlling a supercooling heating value by the photo sensor 50 for whenever [ of manufacture of 
sherbet / every ]. When manufacturing the sherbet of a request degree of hardness especially, the supercooling 
heating value per time amount is also an important factor in the supercooling total heat. 

[0064] Moreover, while a drug solution is still the liquid phase during manufacture of sherbet, since the phase 
change of the pure water in the mixed container 12 is carried out with time amount progress and it snow-ice- 
izes, the rate that the rate of snow ice and a drug solution changes every moment, and sherbet occupies by it 
increases, and according to it, stirring torque carries out time amount change, therefore, time amount change of 
such torque — taking into consideration — a request — it is important to adjust the sherbet of description. 
[0065] By stirring of such mixed liquor A, the phase change of pure water arises from the circumference of the 
opening 58 near Eddy V. in the periphery section of the mixed container 12, mixed liquor A continues being the 
liquid phase more at a detail — supercooling — a condition --**** — while it is, a supercooling condition is 
canceled and the phase change from the liquid phase to solid phase arises from opening 58 and the part near 
especially the axis of rotation X. Consequently, the heat of cooling is taken as the latent heat with growth of the 
ice from the wall 22 of a container, and it becomes possible about cooling effectiveness, i.e., the manufacture 
effectiveness of sherbet, falling to prevent certainly, the above process — a request — the sherbet of description 
is manufactured efficiently. 

[0066] Next, the washing process using the sherbet D manufactured according to the above process is 
explained. First, natural fall of the manufactured sherbet D is carried out through the outflow bulb 52 and a 
supply line 1 3 with gravity, and it sends out to the washing unit 1 1 . In addition, the substrate C which should be 
washed in advance is set to the washing unit 1 1 . 

[0067] Subsequently, in scrub washing, Substrate C is washed through relative displacement between Substrate 
C and Sherbet D as usual by pressing the drug solution for cleaning chemically the substrate C which is a 
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washed object, and the snow ice for carrying out physical washing of the substrate C on the front face of 
Substrate C, the supplied sherbet D being pressed by the front face of Substrate C with a screw means. 
[0068] On the other hand, the case of the new washing approach is explained to a detail, referring to drawing 8 . 
As shown in drawing 8 , by making Substrate C move Sherbet D to the front face of Substrate C as **** at 
abbreviation parallel, the IPA drug solution in Sherbet D acts on the front face of Substrate C, and the pure 
water W on Substrate C is permuted by the IPA drug solution. Especially, after CMP, a lot of pure water 
remains in the front face of Substrate C. Generally, the surface tension of pure water is abbreviation 0.008 
Kgf7m, since it of the method IPA of different 1 is 1/3 or less [ of abbreviation 0.002 Kgf7m and pure water ], 
the adhesion force of the particle P in which the surface tension of pure water adheres to a substrate C front face 
owing to is lost by such permutation, it is released from the front face of Substrate C, or adhesion force declines 
here, and the condition of being easy to be desorbed from the front face of Substrate C is formed in it. Shear 
removal of the particle P which the particle P to which it was released by moving to Substrate C at abbreviation 
parallel as the sherbet D which has request viscosity as a whole in such the condition shows by the arrow head, 
or adhesion force fell was drawn in the viscosity side high [ of a viscosity side low / of the front face of 
Substrate C / to the sherbet D ], and was drawn is carried out with Sherbet D. Thus, since it is possible to 
remove Particle P after once weakening the adhesion force of Substrate C itself without the need of making the 
front-face top of Substrate C grinding, chemically according to this approach, making Sherbet D press toward 
the front face of Substrate C, compared with the conventional scrub washing, effect to the front face of 
Substrate C can be lessened further. In addition, Substrate C may be made to rotate and reciprocate during 
washing of Substrate C. 

[0069] Washing of Substrate C is completed according to the above process. About the two above-mentioned 
kinds of washing approaches, it becomes settled the which washing approach is dominant according to the 
thrust of the sherbet D by the screw means. That is, when thrust is large, the rate of scrub washing increases, 
and when thrust is small, on the other hand, the new washing approach becomes main. 

[0070] in addition, when the sherbet D used [ that the substrate C which should be washed is changed, etc. and ] 
for washing needs to be changed By preparing the pure water for washing, supplying in a mixed container 
through a drug solution and pure-water Rhine, making it stir, without making this pure water solidify within a 
mixed container further, making it discharge from outflow opening, and sending to the washing unit 1 1 Without 
washing separately the supply line 13 grade to a drug solution and pure- water Rhine 26 and 28, the mixed 
container 12, an impeller 16, and a washing unit manually, sherbet manufacture unit 10 the very thing is washed 
simple and efficiently, and it becomes possible to prepare for new washing. 

[0071] The gestalt of operation of the 2nd of this invention is explained below. In the gestalt of the following 
operations, the explanation is omitted and by giving the same reference number to the same part as the gestalt of 
the 1 st operation explains it to a detail about a characteristic part. In addition, each washing station of the gestalt 
of the following operations can apply the sherbet manufacture unit itself to it of the gestalt of the 1 st operation, 
and all of the new washing approach it is common and according to the conventional scrub washing or an 
organic system drug solution still like the gestalt of the 1 st operation. Drawing 9 is the schematic diagram 
showing the washing unit of the washing station concerning the gestalt of operation of the 2nd of this invention. 

[0072] The description of the washing unit of the gestalt of this operation is in the point of having devised the 
supply means, when Substrate C has been arranged to the abbreviation vertical, in order to wash both sides of 
Substrate C at once. 

[0073] Specifically, a supply means consists of a supply container 100 which collects Sherbets D. This supply 
container 100 has two branch pipes 102 so that it may supply pressing Sherbet D toward both sides of Substrate 
C. Each of two branch pipes 102 has the outflow opening 104 positioned so that it might be set to the lowest 
level, and the spiral wing 106 arranged so that axis of rotation Y may intersect this about 104 outflow opening 
at Substrate C and a predetermined include angle. Although the predetermined include angle alpha is 
determined by the amount of supply of the sherbet D by the spiral wing 106 etc., 0 thru/or the range of 45 
degrees are desirable. Outflow opening 104 comrades have separated predetermined spacing. As two branch 
pipes 1 02 form the insertion space 1 08 for inserting Substrate C which leads to the space between outflow 
opening 104 comrades between them and an arrow head shows further Having a substrate round trip migration 
means (not shown) for making the both-way migration of the substrate C arranged at the abbreviation vertical 
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carry out in the direction of a vertical in this insertion space 108, and making the outflow opening 104 approach 
Substrate C It supplies by rotating the spiral wing 106, as an arrow head shows, pressing the sherbet D in the 
supply container 100 toward Substrate C. 

[0074] Since it can press according to the washing station of the gestalt of this operation, the spiral wing 1 06 
supplying the sherbet D which collected in the container 100 toward each front face of Substrate C through the 
outflow opening 104, Substrate C can be washed efficiently. 

[0075] The gestalt of operation of the 3rd of this invention is explained below. Drawing 1 0 is the schematic 
diagram showing the washing unit of the washing station concerning the gestalt of operation of the 3rd of this 
invention. 

[0076] The description of the washing unit of the gestalt of this operation is that it pushed in the sherbet D 
supplied using a roll kneader toward Substrate C when Substrate C had been arranged to the abbreviation 
vertical like the gestalt of the 2nd operation, in order to wash both sides of Substrate C to coincidence. 
[0077] A press means separates the predetermined spacing 201 from each field of the front face of the substrate 
C arranged at the abbreviation vertical, respectively, and, specifically, consists of a roll kneader 200 arranged at 
abbreviation parallel at Substrate C. This predetermined spacing 201 is defined according to the amount of 
supply of the class of substrate C, the washing approach to choose, or Sherbet D etc. Furthermore, the perimeter 
of a substrate is covered and it has four chuck means 202 to which Substrate C is grasped and Substrate C is 
moved in abbreviation regular intervals. He is trying for this chuck means 202 to make Substrate C rotate 
during washing of Substrate C, focusing on axis of rotation prolonged to an abbreviation horizontal direction, 
respectively, as an arrow head shows. The supply means 202 supplies the outflow opening 206 to the sherbet D 
from the upper part of this roll kneader 200 between this roll kneader 200 and each side of the front face of 
Substrate C. The roll kneader 200 of a pair rotates to the sense which pushes in the sherbet D supplied from the 
upper part of a roll kneader 200 toward the front face of Substrate C, respectively. 

[0078] Since according to the washing unit of the gestalt of this operation the roll kneader 200 is arranged 
outside while being able to wash both sides of Substrate C at once, the maintenance maintenance has an easy 
advantage. 

[0079] Below, the gestalt of operation of the 4th of this invention is explained. Drawing 1 1 , It is the schematic 
diagram showing the washing unit of the washing station concerning the gestalt of operation of the 4th of this 
invention. 

[0080] The description of the washing unit of the gestalt of this operation is that it pushed in Sherbet D toward 
Substrate C like the gestalt of the 1 st operation using the roll kneader of a pair when Substrate C had been 
arranged at an abbreviation horizontal. 

[0081] A press means separates predetermined spacing from the front face of the substrate C arranged at the 
abbreviation horizontal, and, specifically, becomes Substrate C from the roll kneader 300 of the pair arranged 
by separating the predetermined spacing 303 mutually at abbreviation parallel. This predetermined spacing 303 
is defined like the spacing 201 in the gestalt of the 3rd operation according to the amount of supply of the class 
of substrate C, the washing approach to choose, or Sherbet D etc. As an arrow head shows, the supply means 
302 supplies Sherbet D toward the front face of Substrate C from between the roll kneaders 300 of this pair by 
consisting of a rotation means rotate Substrate C focusing on axis of rotation prolonged in the direction of an 
abbreviation vertical and the relative-displacement means 301 shows the roll kneader 300 of a pair by the arrow 
head, it rotates to the sense which pushes in the sherbet D supplied from between the roll kneaders 300 of a pair 
toward the front face of Substrate C. In order to make it not leave the non-washed section to the core of 
Substrate C, offset arrangement of the roll kneader 300 of a pair is carried out to the center of rotation of 
Substrate C. 

[0082] Since adjustment of the amount of supply of Sherbet D was enabled using the roll kneader 300 of the 
pair arranged outside according to the washing station of the gestalt of this operation, while the maintenance 
maintenance is easy, it becomes possible to adjust the detergency to Substrate C only by adjusting spacing of 
the roll kneader 300 of a pair. 

[0083] Although the gestalt of operation of this invention was explained to the detail, modification various by 
within the limits of this invention indicated by the claim and correction are possible. For example, although one 
kind of drug solution was mixed with snow ice and sherbet was manufactured with the gestalt of this operation, 
unless an alkali system and an acid system drug solution are mixed according to a class or dirt of a substrate 
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etc., without being limited to it, two or more drug solutions may be mixed suitably, and snow ice and sherbet 
may be manufactured. Thereby, in addition to the conventional scrub washing approach, the washing approach 
of having compounded the new washing approach is realizable. 

[0084] Moreover, with the gestalt of this operation, although the number of the openings 58 prepared in the 1st 
rim 54 side of an impeller 1 8 is three, it should just choose the number, opening area, an opening configuration, 
axis-of-rotation lay length, etc. suitably, without being limited to it. On the other hand, although the 
configuration of the concave heights 60 prepared in the 2nd rim 56 side of an impeller 18 is a rectangle with the 
gestalt of this operation, as long as the diffusion function of the eddy generated in mixed liquor is achieved 
from the ease of processing it of an impeller 1 8 etc., the thing of a curvilinear configuration is sufficient as it. 
[0085] Furthermore, the gestalt of this operation explained as what carries out batch processing of a sherbet 
production process and the washing process of a substrate. That is, once manufacturing sherbet required for 
washing collectively according to the number of sheets of the substrate which should be washed, the substrate 
was washed using the manufactured sherbet. However, on-line processing is also possible. That is, it is also 
possible to wash a substrate continuously, manufacturing the sherbet of an initial complement for every 
substrate. 
[0086] 

[Effect of the Invention] As explained to the detail above, according to the washing approach of this invention, 
the new washing approach which is not in the former can be offered. 

[0087] while raising the manufacture effectiveness of sherbet according to the substrate which should be 
washed according to the washing approach of this invention, and the washing station — a request — the sherbet 
of description can be manufactured and scrub washing of the substrate can be carried out using it. 
[0088] According to the washing station of this invention, the suitable washing approach can be chosen 
according to a substrate. 

[0089] the substrate which should be washed according to the manufacture approach of the sherbet of this 
invention, and equipment — responding — the manufacture effectiveness of sherbet — raising ~ between **** 
and a request — the sherbet of description can be manufactured and a substrate can be washed using it. 
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* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

(a) a 




[Drawing 2] 
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[Drawing 4] 
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